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probable that wherever such structure appears casting strains exist. Proper annealing would also have removed all initial strains and would have refined the structure.
The strength and ductility have undoubtedly been affected by the aforementioned factors, viz., segregated ferrite, crystalline structure, and abundance of slag.
12-INCH NAVY GtTN.
A section of the metal i inch square was cut from the region of the fracture, and the macrostructure was developed by etching with iodine solution. Photograph No. 52 shows the macrostructure in which is shown several streaks running parallel to the direction of forging on the left-hand face, and on the right-hand face an irregular area of segregation normal to this surface. Small fissures were visible and both faces indicated the presence of slag. Photograph No. 53 shows the microstructure on the longitudinal face in which is seen slag and small fissures. Photographs Nos. 54 and 55 show an unetched and etched area in the longitudinal face, some of the same slag areas being shown in each, and the lack of homogeneity of the metal is evident.
The cause of rupture is believed to have been due to the presence of a zone of streaked metal, and further, that this resulted from the presence of slag in the original ingot.
POLISHING.
To prepare a specimen for microscopic examination it is necessary to polish the surface until a perfectly smooth finish free from scratches is obtained. Frequent examination under the microscope will enable the operator to determine when the polishing should end. Small specimens are easiest to handle, and the threaded ends of broken test specimens are commonly used.
The broken ends are cut off with a saw and smoothed with a dead smooth file, then rubbed on a piece of No. 120 emery cloth and later on a piece of No. oo, care being taken to change direction frequently 30 that the scratches are at right angles to each other. The piece is then rubbed on a block of-wood covered